Recording of a thermographic profile for non-isothermal air stream from the textile air diffuser, also termed as a fabric duct, was conducted. The air stream temperature and velocity were measured at different planes and distances from the air diffuser for different flow rates. The air stream thermographic profile was recorded by using a curtain placed perpendicular to the outlet plane of the diffuser. The temperature profiles recorded by IR camera were compared with the results obtained by thermocouples and discussed in the light of the air stream velocity. Also, based on the performed measurement and analysis, the empirical expressions were developed allowing determination of the velocity and temperature within the air stream.
Introduction
Compared to the conventional air outlets, the textile diffusers (figure 1) are characterized by a relatively low velocities and even distribution of delivered air stream. This makes them suitable for supplying larger amounts of air directly to the occupied zone and obtaining by that a large air exchange rates in conditioned room (up to 20 ACH). Due to the low weight (cca. 300 g/m 2 ) they can be easily mounted and used in various types of room spaces (offices, restaurants, swimming pools, sport and industrial halls). Also, they are washable, do not have corrosion issues and act as a noise silencer. Different types of textile distributors can be found in HVAC systems (figure 1). When the air permeable textile without or with micro perforations (φ<1 mm) is used, the outlet velocities of the air are very low (v<0,2 m/s). A higher air flow rates and better induction with surrounding air is achieved with larger perforations (φ 5-10 mm). A rather scarce amount of data on the air stream velocity and temperature distribution is available within the open literature. Some CFD studies [1] indicate more uniform distribution of conditioned air within the room obtained with the textile distributor than with the conventional one, as well as faster heating of the room air.
In order to properly size HVAC system and to achieve desired thermal comfort, it is necessary to have reliable data on air velocity and temperature in a textile distributor air stream. This issue was dealt with in the present work, by using IR thermography along with the standard methods for recording velocity and temperature profiles in the air stream.
Testing
The test rig consists of the fan, air heater, air ducts, textile diffuser and curtain of a low conductivity (paper), figure 2. The conducted tests comprise the velocity and temperature measurements in air stream from the textile diffuser with perforations φ10 mm, figure 1c. The measurements were performed at different flow rates with the isothermal and non-isothermal air, in different horizontal and vertical planes and distances from the diffuser. The air velocities were measured by the wire anemometer (0-10 m/s), while the temperatures by the thermocouples. The thermocouples were assembled in a grid and fixed on a holder which was moved along the diffuser duct. The all measured quantities were recorded in time in order to obtain averaged values at certain position. IR thermography was applied to record the temperature fields within the air stream by means of a low conductivity material curtain (paper), placed in parallel with the air stream direction, as shown on figure 2b.
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Fig. 2. Test rig, a) thermocouples holder, b) curtain of a low conductivity for IR measurements
Results
Velocity filed in the horizontal plane including perforations in non-isothermal air at the temperature difference supplied to surrounding air Δt=5.8 °C is shown on figure 3. The corresponding temperature field obtained by thermocouples is shown on figure 4. 
Fig. 7. Thermograms of the textile diffuser with all parts in operation at heating regime, temperature distribution along the lower duct with perforations (φ10 mm)
Based on the recorded temperature and velocity profiles, the following empirical correlations were developed for different volume flows and Δt
where v (m/s) is the velocity, t (°C) is the temperature, x (m) is the distance from the diffuser in the air stream direction, A,B,C,D,E are polynomial coefficients given in tables 2 and 3. 
DISCUSSION AND CONCLUSIONS
The velocity and temperature profile measurements in air stream of the textile air diffuser have been carried out. It can be seen from figure 3 that the highest velocities are present in mid part of the diffuser. These velocities drop below v=0,5 m/s at a relatively large distance from the diffuser (x=5 m). The velocities at the side parts of diffuser duct (rows A and D) are remarkably lower. The same applies for the upper and lower planes velocities relative to the central plane that includes the perforations [2] . The temperatures recorded by thermocouples and IR camera are in a relatively good agreement (average difference 0,5°C, figure 5 ). Figures 4 and 6 indicate higher temperatures in the air stream closer to the air flow entrance to the diffuser duct. This non-uniformity in temperature distribution along the diffuser duct is also visible from the thermogram on figure 7. Thermograms on Fig. 6 show relatively high air stream spread angle and good induction with the surrounding air. The presented results confirm suitability of textile duct for delivering larger quantities of conditioned air directly into occupied zone at low velocities. A further research will be directed to the textile diffusers with micro perforations.
